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(54) POINT DEFECT DETECTION METHOD AND POINT DEFECT PIXEL VALUE CORRECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a point defect detection ' ~" 

method by which a point defect can be detected without the need 
for any exclusive circuit and that is used for a picture signal 
processor. 

SOLUTION: A digital still camera picks up a light emitted from a 
color viewer (processing 16). A CPU 10 divides picture data into a 
plurality of blocks and divides each block by each color of 
complementary group color filters provided to an entire face of 
each pixel of a CCD (processing 17). Comparison between a mean 
value of a block to which a target pixel belongs and a pixel value of 
the target pixel is made to all pixels of the picture data, and when 
the pixel value of the target pixel is smaller than the mean value by 
20% or over (YES in processing 19), a count of a detected number 
counter (not shown) is incremented by one (processing 20) and a 
temporary storage memory 7 temporarily stores a pixel position 
(address) of a detected pixel (point defect) (processing 21). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid state image sensor for receiving the light which carries out incidence through a lens and 
said lens, and changing into an analog electrical signal the light which received light, The A/D converter for 
changing into the image data of a digital signal the analog electrical signal acquired from said solid state image 
sensor, The 1 st memory for connecting with said A/D converter and memorizing image data, It connects with 
the 2nd memory for memorizing the location of a point defect, and said 1 st and 2nd memory. The step which is 
the point defect detection approach used with the picture signal processor containing CPU for performing 
detection of a point defect among the pixel values of image data, receives a uniform light, and changes into an 
analog electrical signal the light which received light, The step which changes an analog electrical signal into 
the image data of a digital signal, The step which divides image data into two or more blocks of the magnitude 
which was able to be defined beforehand, The step which calculates the value representing the block concerned 
from the pixel value of the pixel contained in the block concerned about each of two or more blocks, The point 
defect detection approach which judges the pixel concerned to be a point defect and contains the step which 
memorizes the location of the pixel concerned in said 2nd memory if the pixel value of the pixel concerned is 
compared with the value representing the block with which the pixel concerned belongs about each pixel 
contained in image data and both have a predetermined relation. 

[Claim 2] The step which divides said picture signal processor into said two or more blocks, including further 
two or more kinds of color filters prepared in the front face of said solid state image sensor is the point defect 
detection approach containing the step which divides each of the step which divides image data into two or 
more blocks of the magnitude which was able to be defined beforehand, and a block of said plurality into two or 
more blocks which consist of a pixel prepared in the color filter of the same color according to claim 1 . 
[Claim 3] Said step which calculates the value representing said block is the point defect detection approach 
containing the step which calculates the average of the pixel value of the pixel contained in a block about each 
of two or more blocks according to claim 1 or 2. 

[Claim 4] The solid state image sensor for receiving the light which carries out incidence through a lens and 
said lens, and changing into an analog electrical signal the light which received light, The A/D converter for 
changing into the image data of a digital signal the analog electrical signal acquired from said solid state image 
sensor, The 1 st memory for connecting with said A/D converter and memorizing image data, It connects with 
the 2nd memory for memorizing the location of a point defect, and said 1 st and 2nd memory. It is the point 
defect pixel value amendment approach used with the picture signal processor containing CPU for amending 
the pixel value of a point defect among the pixel values of image data. By said solid-state connection 
component With the step which receives the light which carries out incidence and changes into an analog 
electrical signal the light which received light, and said A/D converter The point defect pixel value amendment 
approach which contains a point defect and the step which amends the pixel value of a point defect from the 
pixel value of the pixel which has a position relation by the step which changes an analog electrical signal into 
the image data of a digital signal, and said CPU. 

[Claim 5] Said step which amends the pixel value of a point defect is the point defect pixel value amendment 
approach containing the pixel value of a point defect and a point defect, the step that computes the median of 
the pixel value of the pixel which has a position relation, and the step which replaces the pixel value of a point 
defect by said median according to claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the point defect detection approach and the point 
defect pixel value amendment approach which are used with a picture signal processor about the point defect 
detection approach and the point defect pixel value amendment approach. 
[0002] 

[Description of the Prior Art] Although there is a solid state image sensor which makes CCD (Charge Coupled 
Device) representation as one of the sensors which change optical information into an electrical signal, in order 
to acquire a stable output signal, it is necessary to choose the solid state image sensor of an excellent article. If it 
explains taking the case of CCD which is a typical solid state image sensor, the existence of the dipping point 
(sunspot) called a point defect and a peak point (luminescent spot) will be raised as an item which defines the 
quality of this CCD. 

[0003] If an above-mentioned point defect (a dipping point and peak point) exists when the output level of a 
solid state image sensor is quantized, image quality will be remarkably spoiled as a result. For this reason, he 
defines beforehand the output level of each pixel when giving the uniform quantity of light to a solid state 
image sensor as specification, and is trying to except the solid state image sensor containing a pixel with the 
output level which affects image quality from a product. However, in the field of a video signal processor, high 
pixel-ization of a solid state image sensor is progressing, and the yield will be remarkably reduced by the 
above-mentioned management method in recent years. 

[0004] The technique for solving this trouble is indicated by JP,61-222381,A and JP,61-222382,A. In the video 
signal processor currently indicated by these, detection of a point defect and the pixel value of a point defect 
location are amended by preparing the circuit of the dedication for detecting the point defect of a solid state 
image sensor. Thereby, a solid state image sensor can be used now for no sorting out. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the circuit of the dedication for detecting a point defect is 
required of an above-mentioned video signal processor. For this reason, it becomes the factor of a cost rise of 
the video signal processor itself, and the cost cut of the video signal processor by the cost cut of the solid state 
image sensor itself which is the solid state image sensor one effectiveness of not sorting out is checked. 
[0006] Moreover, it is also important to detect a point defect correctly, without being influenced of shading with 
a lens. 

[0007] Furthermore, when the color filter of two or more colors is prepared in the front face of a solid state 
image sensor, it is also important to detect a point defect correctly, without being influenced of a difference of 
the solid state image sensor output by the color of a color filter being different. 

[0008] It is offering the point defect detection approach and the point defect pixel value amendment approach 
which are used with the picture signal processor which it was not made in order that this invention's might solve 
an above-mentioned technical problem, and the purpose's does not need the circuit of dedication, but can detect 
a point defect. 

[0009] Other purposes of this invention are offering the point defect detection approach used with the picture 
signal processor which can detect a point defect, without being influenced of shading. 

[0010] The purpose of further others of this invention is offering the point defect detection approach used with 
the picture signal processor which can detect a point defect, without being influenced of a difference of the solid 
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state image sensor output by a color filter being different. 
[0011] 

[Means for Solving the Problem] The point defect detection approach concerning invention according to claim 
1 The solid state image sensor for receiving the light which carries out incidence through a lens and a lens, and 
changing into an analog electrical signal the light which received light, The A/D converter for changing into the 
image data of a digital signal the analog electrical signal acquired from a solid state image sensor, It connects 
with an A/D converter, and it connects with the 1st memory for memorizing image data, the 2nd memory for 
memorizing the location of a point defect, and the 1 st and 2nd memory, and is used with the picture signal 
processor containing CPU for performing detection of a point defect among the pixel values of image data. The 
step which the point defect detection approach receives a uniform light, and changes into an analog electrical 
signal the light which received light, The step which changes an analog electrical signal into the image data of a 
digital signal, The step which divides image data into two or more blocks of the magnitude which was able to 
be defined beforehand, The step which calculates the value representing the block concerned from the pixel 
value of the pixel contained in the block concerned about each of two or more blocks, If the pixel value of the 
pixel concerned is compared with the value representing the block with which the pixel concerned belongs 
about each pixel contained in image data and both have a predetermined relation, the pixel concerned is judged 
to be a point defect and the step which memorizes the location of the pixel concerned in the 2nd memory is 
included. 

[0012] Processing which detects a point defect is performed by CPU prepared in the picture signal processor. 
For this reason, a point defect can be detected, without preparing special hardware. A cost rise of a picture 
signal processor can be suppressed in connection with this. Moreover, detection of a point defect is performed 
for every block which divided image data into plurality. For this reason, a point defect can be detected, without 
being influenced of shading with a lens. 

[0013] invention according to claim 2 — the configuration of invention according to claim 1 — in addition, the 
step which divides a picture signal processor into two or more blocks, including further two or more kinds of 
color filters prepared in the front face of a solid state image sensor contains the step which divides each of the 
step which divides image data into two or more blocks of the magnitude which was able to be defined 
beforehand, and two or more blocks into two or more blocks which consist of a pixel prepared in the color filter 
of the same color. 

[0014] Each of two or more filters is further divided for every pixel from which a color filter differs. For this 
reason, a point defect can be detected, without being influenced of a difference of the solid state image sensor 
output by a color filter being different. 

[0015] The step which calculates the value with which invention according to claim 3 represents a block in 
addition to the configuration of invention according to claim 1 or 2 contains the step which calculates the 
average of the pixel value of the pixel contained in a block about each of two or more blocks. 
[0016] The solid state image sensor for the point defect pixel value amendment approach according to claim 4 
receiving the light which carries out incidence through a lens and a lens, and changing into an analog electrical 
signal the light which received light, The A/D converter for changing into the image data of a digital signal the 
analog electrical signal acquired from a solid state image sensor, The 1st memory for connecting with an A/D 
converter and memorizing image data, It connects with the 2nd memory for memorizing the location of a point 
defect, and the 1st and 2nd memory, and is used with the picture signal processor containing CPU for amending 
the pixel value of a point defect among the pixel values of image data. The point defect pixel value amendment 
approach contains a point defect and the step which amends the pixel value of a point defect from the pixel 
value of the pixel which has a position relation by the step which receives the light which carries out incidence 
by the solid-state connection component, and changes into an analog electrical signal the light which received 
light, the step which changes an analog electrical signal into the image data of a digital signal with an A/D 
converter, and CPU. 

[0017] Amendment of the pixel value of a point defect is performed by CPU prepared in the picture signal 
processor. For this reason, the pixel value of a point defect can be amended, without preparing the special 
hardware for amending the pixel value of a point defect. Therefore, a cost rise of a picture signal processor can 
be suppressed. 

[0018] The step to which invention according to claim 5 amends the pixel value of a point defect in addition to 
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the configuration of invention according to claim 4 contains the pixel value of a point defect and a point defect, 
the step that computes the median of the pixel value of the pixel which has a position relation, and the step 
which replaces the pixel value of a point defect by the median. 
[0019] 

[Embodiment of the Invention] Hereafter, the digital still camera which is one of the gestalten of the operation 
in this invention is explained, referring to a drawing. 

[0020] Drawing 1 is referred to. A digital still camera 13 CCD2 of the INTARAIN mold using the 
complementary color system color filter which receives the light by which image formation was carried out 
with the lens 1 and the lens 1 , and changes into an analog electrical signal the light which received light, The 
CCD mechanical component 6 for connecting with CCD2 and driving CCD2, The amplifier 3 for connecting 
with the output of CCD2 and amplifying an analog electrical signal, The A/D (Analog to Digital) converter 4 
for connecting with the output of amplifier 3 and changing the amplified analog electrical signal into the image 
data of a digital signal, The signal-processing section 5 for searching for a luminance signal and a color- 
difference signal from the image data outputted from the image data or A/D converter 4 memorized by the 
temporary storage memory 7 mentioned later, The temporary storage memory 7 for receiving the image data 
outputted from A/D converter 4 through the signal -processing section 5, and memorizing temporarily, Perform 
JPEG (Joint Photographic Experts Group) compression processing to a luminance signal and a color-difference 
signal, and it asks for compressed data. And the JPEG processing section 9 for performing JPEG elongation 
processing to compressed data, and searching for a luminance signal and a color-difference signal, The video 
encoder 8 for changing into a video signal the luminance signal and color-difference signal which were 
searched for by performing JPEG elongation processing in the image storage memory 1 1 and the JPEG 
processing section 9 for memorizing compressed data, The display unit for displaying the video signal outputted 
from the video encoder 8 (not shown), CPU 10 for performing processing which amends detection of a point 
defect, and the pixel value of a point defect (Central Processing Unit), The control program and the adjustment 
data storage memory 12 for memorizing the adjustment data used in case the control program performed by 
CPU 10 is memorized and the pixel value of a point defect is amended, The bus for connecting the signal- 
processing section 5, the temporary storage memory 7, the video encoder 8, the JPEG processing section 9, 
CPU 10, the image storage memory 11, and a control program and adjustment data storage memory 12 mutually 
is included. 

[0021] The number of effective pixels of image data is 1290x966 pixels, and the number of pixels of the data 
actually incorporated is 1288x963 pixels. 

[0022] Detecting a point defect with reference to drawing 2 , it connects with the color viewer 1 5 which emits 
light with the quantity of light of whole surface homogeneity, the digital still camera 13 arranged in the location 
which photographs close the light in which the color viewer 15 emits light, and the color viewer 15 and a digital 
still camera 13, and the point defect detection equipment for obtaining adjustment data contains the host 
computer 14 for controlling the color viewer 15 and a digital still camera 13. 

[0023] With reference to drawing 3 , each part of point defect detection equipment operates as follows. 
According to the directions from a host computer 14, the color viewer 15 emits light with the predetermined 
quantity of light. Moreover, according to the directions from a host computer 14, a digital still camera 13 
picturizes the light in which the color viewer 1 5 emits light. At this time, shutter speed is beforehand set that the 
analog electrical signal which CCD2 outputs is not saturated. Moreover, in order to suppress the effect of 
shading with a lens 1 , the diaphragm value is set as max. The analog electrical signal outputted from CCD2 is 
amplified with amplifier 3, and is changed into the image data of a 10-bit digital signal with A/D converter 4. 
Image data is memorized by the temporary storage memory 7 (processing 16). 

[0024] CPU 10 is divided into the block of size as shows the image data memorized by the temporary storage 
memory 7 to drawing 4 . The number of partitions may be a total of 256 blocks of 1 6 blocks of each every 
direction. It divides for every color of a complementary color system color filter as furthermore shows each 
block to drawing 5 in which it was prepared in the front face of each pixel of CCD2. As a complementary color 
system color filter, there are four kinds, G (Green), Mg (Magenta), Ye (yellow), and Cy (cyanogen), and, finally 
the image data memorized by the temporary storage memory 7 is divided into 1 024 blocks (processing 1 7). 
[0025] The average of the pixel value within a block is calculated for every 1024-block block divided by 
processing 17 (processing 18). The comparison with the average of the block with which the pixel to which its 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/27/2005 



JP,2000-217039,A [DETAILED DESCRIPTION] 



Page 4 of 5 



attention is paid belongs, and the pixel value of the pixel to which its attention is paid is performed to all the 
pixels of image data, and it judges whether the pixel value which is a view pixel is smaller than the average 
20% or more (processing 19). If the pixel value of a view pixel is smaller than the average 20% or more (it is 
YES by processing 19), one value of a detection number counter (not shown) will be incremented (processing 
20), and the pixel location (address) of the detected pixel (dipping point) will be temporarily memorized in the 
temporary storage memory 7 (processing 21). If a pixel value is not smaller than an average value 20% or more 
after processing 21 is completed or (it is NO by processing 19), it judges whether comparison processing with 
an average value was performed about all the pixels contained in image data (processing 22). If there is a pixel 
which omits comparison processing (it is NO by processing 22), comparison processing (processing 19) will be 
performed about the pixel which omits comparison processing. 

[0026] If the comparison processing to all pixels is completed (it is YES by processing 23), it will judge 
whether it is less than the value of standard as which the value of a detection number counter was determined 
beforehand (processing 23). With [ the value of a detection number counter ] a value of standard [ less than ] (it 
is YES by processing 23), writing (processing 24) and processing are ended for the pixel location (address) of 
the dipping point stored temporarily in the temporary storage memory 7 in a control program and the 
adjustment data storage memory 12 (flash memory). If the value of a detection number counter is larger than a 
value of standard (it is NO by processing 23), it will judge that CCD2 is a substandard article (processing 25), 
and CPU 10 will transmit the data that CCD2 is a substandard article, to a host computer 14 (processing 26). 
Detection of a peak point is performed according to the same procedure except judging whether the pixel value 
of a view pixel is larger than the average 20% or more in the part of processing 19. 

[0027] Next, how to amend the pixel value of the dipping point when photoing an image by the digital still 
camera 13 with reference to drawing 6 is explained. 

[0028] The image data digitized by performing incorporation of an image pick-up image is memorized by the 
temporary storage memory 7 (processing 27). CPU10 reads the pixel location of a dipping point from a control 
program and the adjustment data storage memory 12 (processing 28). CPU10 judges whether the data of the 
pixel location of a dipping point exist (processing 29). When it is judged that the data of the pixel location of a 
dipping point exist, one of YES) and dipping points is selected by the (processing 29, and the pixel value of the 
pixel is read from the temporary storage memory 7. Although the dipping point which it is furthermore the filter 
pixel of the dipping point and same color, and is noted is adjoined, a pixel value is read from the temporary 
storage memory 7 (processing 30). For example, when a dipping point is the complementary color system color 
filter pixel of Green, arrangement of the adjoining pixel becomes eight pixels as shown in drawing 7 (a). 
However, when a dipping point is located in the edge of image data, only five pixels may not be obtained as 
shown in drawing 7 (b). 

[0029] The pixel value of the read dipping point and a contiguity pixel is sorted in descending order (processing 
31). When the sum total number of a dipping point and a contiguity pixel is set to N, it replaces by the 
interpolation data which chose the big pixel value (namely, median) as eye watch (N / 2+1) as interpolation data 
(processing 32), and chose the pixel value of a dipping point by processing 31 (processing 33). It judges 
whether the pixel value was interpolated about all dipping points (processing 34). In order that the dipping point 
that it should interpolate may still perform interpolation processing about the dipping point of omitting NO) and 
interpolation by the (processing 34 in a certain case, processings 31-33 are repeated. 
[0030] When the dipping point that it should interpolate is lost or (it is YES by processing 34) a basis to a 
dipping point cannot be found, a luminance signal and a color-difference signal are searched for from the image 
data after NO) and the signal-processing section 5 interpolating by the (processing 29 (processing 35). The 
JPEG processing section 9 performs JPEG compression processing to the luminance signal and color-difference 
signal which were searched for (processing 36). Compressed data is written in the image storage memory 1 1 
(processing 37), and a series of processings are completed. Amendment of the pixel value of a peak point is also 
performed according to the same procedure. 

[0031] Detection of a dipping point and the pixel value of a dipping point can be amended by using the existing 
digital still camera 13, without preparing the hardware for amending the hardware for newly detecting a dipping 
point, and the pixel value of a dipping point according to the gestalt of this operation, as explained above. For 
this reason, the cost rise of a digital still camera 13 can be suppressed. Moreover, improvement in the yield in 
the case of CCD2 manufacture and cost reduction can also be performed by extending the tolerance for 
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excellent article sorting of CCD2. 

[0032] Moreover, detection of a dipping point is performed for every block which divided image data into 
plurality. For this reason, a point defect can be detected, without being influenced of shading with a lens. 
[0033] Furthermore, the color filter given to the pixel contained in each block is the same color. For this reason, 
a point defect can be detected, without being influenced of a difference of the output of CCD2 by a color filter 
being different. 

[0034] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, 
and restrictive. The range of this invention is shown by the above-mentioned not explanation but claim, and it is 
meant that all modification in a claim, equal semantics, and within the limits is included. 



[Translation done.] 
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(57) [H&j] 

StflS********* (Mil 6) o CP 
etC^^P •> d7£C C D 2 <D&mm<D±WiCWttt htltc 

frttfcft . »BH«©IB*ft^ :5 iy^ J: 0 4> 2 0 %J«_h 
^Stffttf (Mil 9tYES), *WM1«#*>* 
(0^^) <Dm*lU>#VJ>bb (MI2 

0) , i*ffis*ifciiBR GSfcR) (DUiSt&g (r Ku 

1) . 



~1~ 



J — 16 
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«#M (7KI/X) 
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1 

[ffl*JRl] P>X<t. 

mmwm&i**. o^nsrta ymmwm&ri; 
t. 

*<d^ i ©> * »j <b . *^Rg©fcia*iett^ 2>tc&><Dm 
mmm<o 5 % . jdKiBotJkttttff & 5 /c<s?>© c p u 4 * 

£iSSt©iIiSH5iJ: 9 , SI^p ? fZtmtzmz&ib 
U ffi#*J»r5t©W««c*#i«. 

is. ff*a 1 S5fc»2 <cE«ioM'^a8*a*ffi. 

IWBHttlttftSR^J: VW^tiZTi-a fmUMW^zriS 
4. 

free a / d ^stscc^tt s *i . Mfc^ - 2 £ sett* £ fc 
«>©j?u ©y*»j<t. 

^H6©t4s* iBte-r s fc #©m 2 © y * 4 . 
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folB^l *JctD f 02©>*';tCgi^$tl > BilSl-r-3?© 
WfStffi© 5 % . *AB©l@SftfiI©*§IE£tT & 5 /c«t>©C 
P U £ *£t»«S#8i«i«-Cflli,> 6ti«j££KMR 

&?BA/DS»SK:J:»L 7tO*H»it4fyS JU 
10 ©iii^ffij: 0 AS3«a8©liBR«*«liE-r*^^ ? ?"4£S 
B. 

&*B©PBRftt> <fc Cf j&WB £ Sr5E©fifflBB««: * 4 M 
^©W*ffi©<*Ji*iffi£ll£BTS * 7" ? :/4 , 

i?. fftJfc^fciaSSo.^BilifKffiffllE^ffi. 
[»91©I$tt&Sii]in 
[0 00 1] 

20 mw(Di%?z>tfmftw] j^na*a*ft*» 

[0 00 2] 

"9"© 1 "5<h ItCC D (Charge Coupled Device ) Zft 
fca&tctt. ap a a ©@»}l^-?-^^JRirs^g*s*^ o 
30 44. C©CCD©a«*f*45Bil/t, *^RS£ 

[0003] mtmmm*<Ditii} u^j^s^itLtcm 

©Siii^oHi^u^ji'^^^iL.r^*, HMtcgj 

t*j**. h tat) v^zn-omm^tsmmmm+u 

40 *fi^S^S©»ij : 4c*Jt^rB@<$}S^ST©l«iijS 

[0 004] C©raS^%8?^T€»fc»©^ffi*i. 
BS6 1 - 2 2 2 3 8 1 ^$8*5 J:0'#P§BS6 1-222 
3 8 2-5f£^R&C^3ft-C0.2> 0 cn6dcg|7n$nrt> 
4t*r^fi^a«a-eB. Il#iftft£?©j£&l«l*tt 
tB-r^/c«f)©#ffl©[51?S^^4C£6Cj;f3. .^Rg© 
^Wte «fc If&RXtmW. ©IS*fii©1«iE?:tf o r „ 

50 ^-gxt^CfrS, 



3 

[0005] 

[0006] U>XCCj;S->x— T< >?<D&W 

[0007] mwm®m*<Dmmimm&<D& 

£ C i ft < JEStCC^PBitftW-r * C £ 4>S^"C* 
5. 

[0008] ±a<OHH«r)IWfe-r*fc«JCtt 
§tifc€>©-C. *©BWtt. ^©SSgSr^i-tfr. 
j£*«©fca*fT& 5 ci*st# £ili{t!<l-5f j£Jli&g-c 

[o o o 9 ] #mM<Dm<Dmmz> ~>*-t=^ >^©u 
[o o i o ] i$mw<DZ t><-cm<Dmmz. 67^^* 

[00 1 1 ] 

[BHH*»«-*-4fcJ&©^a3 fH*JR 1 tcKtSeWfcllUc 

77- a ifnmmm: ivmnomm^f- * tcsm-r 
^-^^rieti -rztcibom i ©>* >; i . s^ool 

(D^m^'ir St 3 fc»©C PUi ^ratriii^m^^Ii^g 

£*tcot,>-c. 3i7c * *{c*Sft*iiijR©ii*fIJ: 
PS#jWJtS©RI««:**i«. aiJM&g&K&ttfi 
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u ^B^©fic^ ; &^2©y- ; e';(ciett-rs^7 i 9^ 
[0012] gLxm&tktii-rzmmiz. mmm-^mmm 

gij©^- F^x. TZWtVZC i. & < . .^^©^ttS^f 

mmf- ** *m.mc&m l tc xn > ? <r t urn t>ti 

c©/c#>. u^XfcJr&i'x-T^ >^©SJI?£§ 
[0013] i»*ib2 {ciaigw^Bjti. fjujsjg i {ciaui 
^©^ffifcjaw^ti/dggrtis©^ ^^4^e,ic 
^^»«*6ti)tA€rS©«^©^'a 9 ?icftm-?Z 

7,7- y 7' t. IIC^D-; Wi^. |5}fe©fe:7 .< ;U 

* £ nfc 6 % s last© x o 9 {c^-sa-r -s 
[0014] «St©^ -fJU*©S^«> fe^ -< ;i<£©S 

zmm? z c t cc i •sa(*a^*T-m*©tg@©^s 

[0015] f»*S3 {Ct2tS©l%BJ«, l $fc« 

2 {Cl2m©?£HJ©*gl55c4<:flnAT . 7B 9 9 Zi^TZm 

^"p 9 ^fc^^n^.iii*©iiiSffl©^fi^*i6-sxx 

9 ^^r^tf. 

[0016] 10^394 tcie«C!>Mt^KWRffilIE^£ 

30 ?1£Lfc^T^P^^ft^c^-r^fc*©@{*JS^ 
^i. H^^^Jr^^enSTT-p^^fl-^^ 
f : ^^JHl-^©Hi«9 ; -i'K^T-E>ft:fe©A/D^m 

fc*©M 1 ©y * y i . j£&R©tfcM*ettT*fc»© 
I2(D^*yt. mi*sJ:{>*ll2©^- : eyccSM3n. 
ffl^-f r -^©H^ffi©^^. ^RICiiiSRffiCffliE^tf 

& 5 fc»©c pui *^tfiii«<i nmwmmvm^bti 

SH-i**5Beo. §*0/c^?rT^P^Smfl^{C^ 
40 MSXf-^i, A/D^gCCiO. T-^P^m 
{1-^*7=^ * -^©iHft-r- * «c^}^f S ^ t- 9 7* 
i, CPUfcjrfj. *APS<i:^©{iSM^K:4)-2.iii|g 
©H*fflJ; Q£J<Q&<DWm&>S:WiiE-rZ>X7- 9 7'i?r^ 

[0017] *^06OiHSRIi©*|jEt4. ffl^fl^MJl^ 
S C tft < , .^Rg©jii3R«©liIE«:tf & ^> C <t#r 

50 ci*sr*^s. 
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[0018] f»#JS5 CCEi£(Dffe9itt. ffl*®4 KigB*£ 
[0019] 

[002 0 ]§l *#Iir, ^^^^^^7 1 10 

^^4ffll^^>^-7>f>S©CCD2i, CCD 
2JC^M$n, CCD2^rlgffitj"r€>/c^CDCCDlga6a5 

6^, ccD2CDm*ccs^?n, TJ-vymmw-^* 

7 r -£^^f&T£/c#)<7)A/D (Analog to Crigital ) 

msf)7±. m&m^te£v&mm^icj peg (30 

int Photographic Experts Croup) JEEi|ffiM3£ifeLJ3:38f 
SP9i v ffiSS^- # £3 Btf-T £ fcftOBMfcEtt^ *y 1 

-#8<fcr)tU;fr3ft& trf***-***^*" & tcVXDf 4 

PK>BHSa0E)MjE«ff «c 5 toffi^r^ff-r &tc#>(DC P U 
(Central Processing Unit ) 1 0 t k CPU1 OtTH 

ff s n & 3HJ® d y ^ a * Etc 0 , fc-o&tKmommm 
Ki^D^A • ■«Ef r -*Ett-rf j ey 1 2 i % ft-^a 

-B#tBt^^»;7, fc*:r^x>a~#8, JP 
EG«ffli»9. CPU1 0. ■•Ett^^ey 1 lfcJ:^ 40 
IW^D^A •KKf : -*Ett^*y 1 2£t@SSC?g 

[0 02 1] fflfc?*- *©WS»K3R»» 1 2 9 0x9 6 
6iB^T'*>0, *IRKBSi*n4?-*©IiBI«ttl 2 
8 8X9 6 3SSrftS. 

[OO22]025:#Mlt, j£&RB*tftfHU BBSf* 
*y^l3<b. ^7-b'a-7 15fcJ;^r^;W? 50 
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ju^y ^ 1 3icggg^n, #^-tr» — ? l SteJrtW* 
S?irjl/X^Jl/*y 5 1 3£frJ^£fc&(D*;* hrj>b' 
^.-^ 1 4 ££^£f« 

[0 0 2 3 ] H3t#«l/t, ift^fBttUKBOSSa 

C<D<L£, CCD2(D|±i^T-5T^ 

CD2j:0^?nfc7tD * W»«#ttT > ^ 3 tW 
tp|3ft, A/DfM4t 10t'^ h(Dy"iy^)im^(D 

7teE«3*i4 (Mil 6) Q 

[0024] — B#EtlU* "J 7 CCEttS 

G (^y-» v Mg (v-fcf>£) , Ye (>fxp 

-) % cy (t/r» o4«k*j»i — ««aty*y 

7 CCEtttSftfcilh*?*--- *tt«**fcKCtt 1 024^P? 
^tc#fff3*a4 (fttffll 7 ) „ 

[0 02 5 ] Mffl 1 7 r^SU3tl/c 1 024^0^0 

¥*«J:0 4>2 0«j£l±/h3l»*53a>*«K-r* (toil 
19). SSBBROiBXffl^^ffiJ: 0^2 0%«±/Jn 

3c^n« (MJii 9-cye s) , &mm$kJjv>z m 

7jk1*~r) (Dfit^r yy> h L (KkJ12 0) 4 ^ 

-WBB^^y 7«c-«FWCcEt8^4 (ABB 2 1 ) . «B 
32 1 Jd^7l/c^ k Sft:aDBRII#Wr{U:0 4>2 0 

wsLh/hs < (Msi 9-cno) t wmr-z 

tftt-5fc3&>53&>*«Wr-ri («12 2) o JtlSMiiSrtf 

m^nu^xi^mmic^xmmm (ten 9) 

[0 02 6 ] r^rOjBSRWlJtTSttKteffi^TL/'r 
C^titf (M2 3tYES) . *ftfflffla* l 5>^©«i^ 

?&j£&btitcMftmiuftx&zfr&&*m)!ft?2> (^ 

32 3) 0 tftffl^*^>*<D«^at&fflWrt-C*tiK 
(Mil 2 3tYES) , — B^E«^* y 7 iC— B$IBtI3 



(5) 

7 

•J) (MS2 4) . MS£*o*-r<5„ tfcWfllfc 

#^>£©ffi*s«t&teJ:>9*#Wftt;S (MS2 3~CN 
O) . CCD2i*«^D D D -C*S6*iJBfO (MS2 
5K CPU101J. *X hn>f^-5? 1 4CC*tL,-C 
CCD2A^t&^n D n r*&£©7 r -££i*fi-r& (MS 

2 6). K-*j6©tftlbtt*J»l 9©g|5»-caf@gi^© 
H3Rffi#up«&tt <fc 0 2 0?6fcLh^*l>J9»S«»©«K*r 
4JH«-BFI«W)*liK:t!Et»fT*>ti*. 

[0027 ]»C, I6^#IUtfyi'J^^^*> 10 

5 i ariii^iiPiufc.!:*©^^ 7 7\*©iiisg<ii£*§ 

[002 8] ««B*©BU&#;WfTtt*>*i. 7*i>ZMt 

ztxtcwmT'-zu-mm**: 7 tciatstsn-s (M 
127) „ c p u i o ttfciifflj^n a • p^-^ta 

1 2 JtOtw ^^©iS^S^icjitf (MS 
28). CPUlOSt ^ * 7 ^.©B^fig©^- $ 
ASSSETS^^iWWr-rS (MS2 9) „ 7=-* 7^.£ 
©■Jj^O^-^sW^SiWWOfciig^JcB (M 
S2 9 T'Y E S ) . f J 7 ?'&<D -5 *>© 1 -?*mV\& l> 20 

IBtS^*U 7«fc0^iitf (MS3 0) . ?w 
«. BW»-J-*HBR©IB«». 07 (a) CC^T <fc *> & 8 
07 (b) Kij^- J; 5 «: 5 o©® 

[0029] mfrtii Ltcr -< y 7&*s x&mtmmvm 30 
mmzmmtcv- h-rs (MS3 d . 7 s * y^fcj; 
vmmwmoy&nm&ZN t Ltcm&, (N/2 + 1 ) 
msic^tmmm ^mmr-nt 

LxmiRL (MS 3 2 ) . tw y^©BB3R«&SrMS3 
l-Cjii^L-fcfflM^-^-Cg^^^ (MS3 3) . 

•c©-?^ 7 ^'fiS.ccourii^fii©^^ &-7fc*s*i 
*«»rra (MS3 4) . liRa-r^^T 1 ^ vv-gjfixfc 

(MS3 4-CNO) . Mn«4ffto-Cl»tt 
t^f 1 -/ ^^.cc-^i^rlffaMS^tfj&^/ttoMSS 1 - 

3 3 40 
[0030] IffiPtD-r^^T^-/ 7 ftofcfr (M 

134tyes) . ^L&h'TA ? y&jprjmm'&mz 

(MS2 9TNO) . te-9*M^5tf*m»©Hflt7*- 
* J: 9ttfi«#*i J: (MS3 5) . 

J P E GMSpC9*^, ^to^n/ciSfJgfi-^fc-iO'fe^ 
^KMltJPEGEffi^Mlit (MS 3 6 ) . EM 
f-wm&RQ.SfJ 1 Hctii*n (MS3 7) . 

Hi©MS*^7-r-s„ f-i7*©ia«fii©ffliEfcisni 

©^J®(cS£l»fir&*>*i&. 
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[003 1 ] K±i&08bft:<fc5(C. #»fi©JB»K:J:*l 

cktfrw 7 "^^cDilif^fig^rtiiE-r -Sfca^cD^N— F^*T 
^©-rtJ^^X^JU*^^ 1 3^r 
fflt,^Ci(Cj;0-r-f ^^©^ttlfcctO'^^ ^,50 

1 3©nx h±^^SCi*t* 
•5. Src. CCD2©Ma u n jiS"J©fciti©f1 : ^H^(ACf 
£C£C£ <fc 9 C C D 2 £SljB©|5S©#g £ 0 fSLkfc J: O'n 

[0032 1 S/C, mwf-^^mmc^mhtczrxj » 
fctic^j 7 ^"*©^ai*^f *^ns. cote®. v> 

w©*ttH*fr& 5 c £ #-c# s 0 

[003 3 ] S6tC. #^P7 ^C^SftSBiJi^c&fe;* 
*l£fe:7 j)V$HXffl— fe"C*S„ C(Dtclb, Qy-ifrZ 
Dmm? Z> C L (C J: 6 C C D 2 ©tttfj©ffij&©«»*§ 
tt £ C <ifc < Mi^lB©lftHl*tf tt. *> C 

[0034] ^m^zfttcmi&vBmiz-f^xcD&x- 

©®Hcc«tor^3n. #iti9*©ffiH£^^©*i!**j 
CHBi©B*«cllHI!] 

[01] ^^©IIJfeCfl^C^S^^^XJ-JL-*^ 

[02] ^^B*a»B©*«a*svrig-c**. 

[03] T^-f 7^"*t^ttlMS©^o-^ + - h-Cifc-So 
[04 ] fflS!c©^D 7 y^ftmhic&am&T-tikWi 

[05 ] -f ;U4f©S2?iJ^-r0-C*S„ 

[06] fr; ^©!ii^tt1iiEMS©7 D - 5 1 * - b 

[07] B)&©IMSiB««SiqST£l9r»&. 
[|?#©SiW3 

1 u>X 

2 CCD 

3 T>7' 

4 A/D^&2§ 

5 fi#MSSB 

6 CCDIEiftgR 

7 -B#ieti.x * 

8 ff^x^rJ-^ 

9 J P E GMSbU 

10 CPU 

1 1 mmem**:') 

i 2 fijfipyp ^7 a • wmf- *sattL>f * 
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